Interactions of micromolar concentrations of fluoride with Streptococcus rattus FA-1.
Inhibition of the metabolic activities of bacteria by trace amounts of fluoride is manifested phenomenologically as changes in the pH gradient and/or the electrical potential between the cellular interior and the surrounding medium. These data were obtained from the intracellular/extracellular distribution of radioactivity labelled fluoride (18F), 5,5-dimethyloxazolidine-2,4-dione (14C), and tetraphenylphosphonium chloride (14C). When taken up from acidic media, trace concentrations of fluoride (1-100 microM) reduce the intracellular/extracellular pH gradient and affect the electrical potential across the cell membrane. The chromatographic fractionation of fluoride-charged bacterial homogenates showed that fluoride is attached to many proteins of the cytoplasm, the cell membrane, and to nonproteinaceous components of the cell wall. Lysozyme treatment synergistically affects the vulnerability of the bacteria to micromolar concentrations of fluoride.